In order to study the extinction performance of graphite aerosol, some preprocessed graphite particles is analyzed by a microscope to determine theirs circularity index, maximum and minimum diameter, average diameter, aspect ratio. The sedimentation rate of graphite particles is calculated against atmospheric environment. The mass extinction coefficients of graphite aerosol to 3-5μm and 8-14μm infrared emission have been quantitatively tested by a Fourier transform infrared spectrometer in a micro aerosol-chamber with a volume 4000ml and an optical length 0.22m. By the analysis, the minimum diameter of the graphite particles is 0.76μm and the maximum diameter is 12.76μm, the average diameter is 5.64μm, the average circularity index is 0.96, the average aspect ratio is 1.4, the sedimentation rate is 0.00212m/s, which indicates the graphite particles have a good diffusing and suspending performance to form a steady aerosol system in atmospheric environment. By the experimental result, the mass extinction coefficient of the graphite aerosol to 3-5μm infrared emission is 0.86m 2 /g while to 8-14μm is 0.75m 2 /g, which indicates the graphite aerosol has a good performance to attenuate infrared emission both in 3-5μm and in 8-14μm band waves.
Introduction
Graphite is one kind of inartificial sandwich mineral, which is abundant with natural resources and has good conductivity, high diathermancy, small density and other good performances [1] . In military, graphite is usually processed into various powders and diffused to form special aerosol to interfere infrared scout [2] and guided weapons, such as M56 smoke vehicle of US army and SG18 smoke generator made in French. The applying performance of graphite aerosol is chiefly related to microstructure, particle shape, granularity, density and other factors [3] . The shape and dynamics characteristic of some processed graphite particles is analyzed through a microscope and the infrared extinction performance is tested through a set of FTIR spectrometer. 
Experiment

Experimental equipment
Experimental method
(1) About 10g sample is weighed at random from the processed graphite powders.
(2) A little of the sample is diffused into absolute alcohol and stirred. The shape and granularity is tested through the BT-1600 plus microscope.
(3) The total mass M 1 of the remainder sample is exactly weighed through AE200 analytical balance, which includes the mass of the measuring cup.
(4) Switch on the FTIR spectrometer. The empty aerosol sample box is put into the spectrometer sample cell and a background spectrum is collected.
(5) A little sample is added into the aerosol box and stirred for 30s. An infrared spectrum is collected, and then the total mass M 2 of the remainder sample is exactly weighed again. The mass M of the adding sample is determined by M 1 minus M 2 .
(6) The step (3) to step (5) are repeated for 3 times. In Table 1 , D avg is the average diameter based on the surface area of graphite particles.
Experimental results
Particle characteristic of the graphite powders
Average sedimentation rate
According to Table 1 , the average diameter of graphite particles is 5.64μm. The density of graphite is 2.26 g/cm 3 , so the average sedimentation rate may be calculated according to Stokes law, see equation (1) 
Where ρ p is graphite density, kg/m 3 ; D e is the particle diameter, m; η is the air viscosity, which is 1.85×10 Supposes the intensity of electromagnetic radiation is attenuated from I 0 to I after passing a distance L through the graphite aerosol, then the transmittance of the electromagnetic radiation may be determined by Lambert-Beer law [4] , see equation (2),
Where M c is the mass extinction coefficient of the graphite aerosol to infrared emission, m 2 /g. L is the distance of infrared emission travels through the aerosol, m. T is the transmittance of the aerosol to infrared emission, %. C is the mass concentration of the aerosol, m 3 /g.
Infrared extinction coefficient
The transmittance of infrared emission passed through the graphite aerosol may be determined by the FTIR spectrum, the L usually is the length of the aerosol box, so that the extinction coefficient M c of the aerosol to infrared mission can be calculated by Beer-Lambert law as equation (3) 
Where the aerosol's concentration C may be treated as a constant and calculated according to Equation (4):
Where V is the cubage of the aerosol box, which is 4 10 -3 m 3 . According to Table 2 
Conclusion
According to the experimental results, some conclusions may be drawn as follow: (1) The minimum diameter of the graphite particles is 0.76μm and the maximum diameter is 12.76μm, the average diameter is 5.64μm, the average circularity index is 0.96, the average aspect ratio is 1.4, the sedimentation rate is 0.00212m/s, which indicates the graphite particles have a good diffusing and suspending performance to form a steady aerosol system in atmospheric environment.
(2) There is no absorbing peak in the infrared spectrum of the graphite aerosol and the spectrum may be treated as a line because graphite is an elementary substance which includes no characteristic functional groups or chemical bond to produce strong absorption to infrared.
(3) According to Fig.3 to Fig.5 , the infrared transmittance curve moved from up to down, which indicates the extinction function of graphite aerosol to infrared emission increases with the increment of the aerosol's concentration.
(4) The good attenuation of graphite aerosol to infrared emission is due to the reflecting of graphite particles and its good conductivity, diathermancy. The good conductivity and diathermancy gives graphite strong ability [5] to absorb infrared while large numbers of carbon atoms can produce sympathetic vibration to change the incident infrared emission into other energy, such as heat energy.
(5) There are several absorption peaks between 3.4086-3.5187μm(2935-2840cm -1 ),6.7958-6.843μm(1474-1460 cm -1 ), 13.8492-13.9479μm(724-717 cm -1 ), see Fig.9 . These peaks are produced by alkyl (-CH 3 and -CH 2 -), C-Cl, P-C and other chemical bonds. (6) By the experimental result, the mass extinction coefficient of the graphite aerosol to 3-5μm infrared emission is 0.86m 2 /g while to 8-14μm is 0.75m 2 /g, which indicates the graphite aerosol has a good performance [6] to attenuate infrared emission both in 3-5μm and in 8-14μm band waves than oil fog, red phosphorus, acid fog and other smokes [7] , see Table 3 . 
